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OAbstract: 

tOBLEM TO BE SOLVED: To provide a magnetic recording medium that 
n more lower noise by precisely controlling the structure of magnetic 
ains. 

)LUTION: In the magnetic recording medium, a plurality of non-magnetic 
ital intermediate layers are formed between a base layer and a magnetic 
-er, one layer thereof consists of at least one element of Ru, Re and Os 
d contains oxygen and another layer thereof consists of a CoCr alloy 
ntaining at lest one element of Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, Ir and 
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NOTICES * 

ipan Patent Office is not responsible for any 
images caused by th use of this translation. 

This document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



:iaim(s)] 

Haim 1] On the nonmagnetic base which consists of a plastics resin, at least A nonmagnetic ground layer, ihe 
minating of the 1st non-magnetic metal interlayer, the 2nd non-magnetic metal interlayer, a magnetic layer, a 
otective coat, and the fluid lubrication agent layer is carried out one by one. It is the magnetic-recording medium by 
hich the aforementioned magnetic layer consists of a nonmagnetic grain boundary which makes a subject the crystal 
ain which has the ferromagnetism which contains Co and Pt at least, and the oxide which surround it. The non- 
agnetic metal interlayer of the above 1st consists of at least one element in Ru, Re, and Os. And the magnetic- 
cording medium characterized by the bird clapper from the CoCr alloy with which oxygen is contained and the non- 
agnetic metal interlayer of the above 2nd contains at least one element in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, Ir, and 

:iaim 2] The magnetic-recording medium according to claim 1 by which the plastics resin which constitutes the 
brementioned nonmagnetic base is characterized by being a polycarbonate or a polyolefine. 

:iaim 3] The magnetic-recording medium according to claim 1 or 2 characterized by for both the crystal structures of 
e crystal grain which has the ferromagnetism in the non-magnetic metal interlayer of the above 2nd and the 
brementioned magnetic layer being hexagonal-closest-packing structures, and the misfit of the lattice constant both 
lit crystal lattice being less than 3%. 

:iaim 4] The aforementioned nonmagnetic ground layer is Cr. Or magnetic-recording medium given m either ot the 
aims 1-3 characterized by the crystal face or (21 1) the crystal face carrying out priority orientation in parallel 
consist of a Cr alloy and ] (200) with a film surface. 

:iaim 5] On the nonmagnetic base which consists of a plastics resin, at least A nonmagnetic ground layer, The 
minating of the 1st non-magnetic metal interlayer, the 2nd non-magnetic metal interlayer, the magnetic layer that 
insists of a nonmagnetic grain boundary which makes a subject the crystal grain which has the ferromagnetism which 
mtains Co and Pt at least, and the oxide which surround it, a protective coat, and the fluid lubrication agent layer is 
irried out one by one. It is the manufacture method of a magnetic-recording medium of obtaining the magnetic- 
cording medium excellent in low noise figure. The non-magnetic metal interlayer of the above 1st is consisted of at 
ast one element in Ru, Re, and Os. And the manufacture method of the magnetic-recording medium characterized by 
insidering as the composition containing oxygen and considering the non-magnetic metal interlayer of the above 2nd 
; the composition which consists of a CoCr alloy containing at least one element in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, 

s, Ir, and Pt. . 
:iaim 6] The manufacture method of the magnetic-recording medium according to claim 5 characterized by making 
ito a polycarbonate or a polyolefine the plastics resin which constitutes the aforementioned nonmagnetic base. 
:iaim 7] The manufacture method of the magnetic-recording medium according to claim 5 or 6 characterized by 
faking into hexagonal-closest-packing structure both the crystal structures of the crystal grain which has the 
;rromagnetism in the non-magnetic metal interlayer of the above 2nd, and the aforementioned magnetic layer, and the 
lisfit of the lattice constant both unit crystal lattice considering as less than 3%. 

:iaim 8] The manufacture method of a magnetic-recording medium given in either of the claims 5-7 characterized by 
irrying out priority orientation of the crystal face or (21 1) the crystal face in parallel [ constitute the aforementioned 
Dnmagnetic ground layer from Cr or a Cr alloy, and ] (200) with a film surface. 

:iaim 9] The magnetic recording medium characterized by having the magnetic-recording medium of a publication in 
ther of the claims 1-4. 

:iaim 10] On the nonmagnetic base which consists of a plastics resin, at least A nonmagnetic ground layer, The 
iminating of the 1st non-magnetic metal interlayer, the 2nd non-magnetic metal interlayer, a magnetic layer, a 
rotective coat, and the fluid lubrication agent layer is carried out one by one. It is the magnetic-recording medium by 
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lich the aforementioned magnetic layer consists of a nonmagnetic grain boundary which makes a subject the crystal 
lin which has the ferromagnetism which contains Co and Pt at least, and the oxide which surround it. The non- 
ignetic metal interlayer of the above 1st consists of a CoCr alloy containing at least one element in Nb, Mo, Ru, Rh, 

Ta, W, Re, Os, Ir, and Pt. The magnetic-recording medium by which he contains oxygen and is characterized by 
5 bird clapper while the non-magnetic metal interlayer of the above 2nd consists of at least one element in Ru, Re, 
dOs. 

laim 11] The magnetic-recording medium according to claim 1 1 by which the plastics resin which constitutes the 
Kementioned nonmagnetic base is characterized by being a polycarbonate or a polyolefine. 

laim 12] The magnetic-recording medium according to claim 10 or 1 1 characterized by for both the non-magnetic 
jtal interlayer of the above 1st and the non-magnetic metal interlayer of the above 2nd being hexagonal -closest- 
cking structures, and the misfit of the lattice constant both unit crystal lattice being less than 3%. 
laim 13] The aforementioned nonmagnetic ground layer is Cr. Or magnetic-recording medium given in either of the 
lims 10-12 characterized by the crystal face or (21 1) the crystal face carrying out priority orientation in parallel 
onsist of a Cr alloy and ] (200) with a film surface. 

laim 14] On the nonmagnetic base which consists of a plastics resin, at least A nonmagnetic ground layer, The 
ninating of the 1st non-magnetic metal interlayer, the 2nd non-magnetic metal interlayer, the magnetic layer that 
nsists of a nonmagnetic grain boundary which makes a subject the crystal grain which has the ferromagnetism which 
ntains Co and Pt at least, and the oxide which surround it, a protective coat, and the fluid lubrication agent layer is 
tried out one by one. It is the manufacture method of a magnetic-recording medium of obtaining the magnetic- 
wording medium excellent in low noise figure. The non-magnetic metal interlayer of the above 1 st is considered as 
5 composition which consists of a CoCr alloy containing at least one element in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, 
and Pt. The manufacture method of the magnetic-recording medium characterized by considering as the 
mposition which comes to contain oxygen while constituting the non-magnetic metal interlayer of the above 2nd 
>m at least one element in Ru, Re, and Os. 

laim 15] The manufacture method of the magnetic-recording medium according to claim 1 1 characterized by making 
:o a polycarbonate or a polyolefine the plastics resin which constitutes the aforementioned nonmagnetic base, 
laim 16] The manufacture method of the magnetic-recording medium according to claim 14 or 15 characterized by 
iking both the non-magnetic metal interlayer of the above 1st, and the non-magnetic metal interlayer of the above 
d into hexagonal-closest-packing structure, and making misfit of the lattice constant both unit crystal lattice into less 
m 3%. 

laim 17] About the aforementioned nonmagnetic ground layer, it is Cr. Or the manufacture method of a magnetic- 
wording medium given in either of the claims 14-16 characterized by carrying out priority orientation of the crystal 
;e or (21 1) the crystal face in parallel [ constitute from a Cr alloy and ] (200) with a film surface, 
laim 18] The magnetic recording medium characterized by having the magnetic-recording medium of a publication 
either of the claims 10-13. 
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2TAILED DESCRIPTION 



letailed Description of the Invention] 
001] 

he technical field to which invention belongs] this invention relates to the magnetic-recording medium carried in 
rious magnetic recording media including the external storage of a computer, and the magnetic recording medium 
ing it. 
002] 

ascription of the Prior Art] The material of composition of various magnetic layers, structure, and a nonmagnetic 
ound layer etc. is proposed from the former to the magnetic-recording medium by which high recording density and 
ow noise are demanded. The magnetic layer "with the structure which surrounded the circumference of magnetic 
/stal grain by nonmagnetic nonmetallic matter like an oxide or a nitride" generally especially called granular 
agnetic layer in recent years is proposed. 

003] For example, after carrying out the laminating of a nonmagnetic membrane, a ferromagnetic, and the 
nmagnetic membrane one by one, by performing heat-treatment, the granular record layer which ferromagnetic 
/stal grain distributed is formed into a nonmagnetic membrane, and, thereby, attaining low noise-ization is indicated 
JP,8-255342,A. In this case, the silicon oxide, the nitride, etc. are used as a nonmagnetic membrane. Moreover, 
anular record film with the structure which magnetic crystal grain was surrounded with the nonmagnetic oxide, and 
parated separately by performing RF sputtering to USP5,679,473 using the CoNiPt target with which the oxide of 
02 grade was added can be formed, and it is indicated that high He and the high reduction in a noise are realized, 
oreover, since separation of magnetic crystal grain is easy for it even if a granular magnetic layer does not perform 
ating membrane formation and it can use cheap bases, such as plastics by which considered as the nonmagnetic base, 
r example, injection molding was carried out, it is what was very suitable also in respect of low-cost-izing of a 
agnetic-recording medium. 

004] Generally, the alloy which has the hexagonal-closest-packing (hep) structure which makes Co a subject is used 
r the magnetic layer of a magnetic-recording medium, and in order to acquire many outstanding properties, it is 
quired for it for the c axis of the hep structure to carry out orientation into a film surface. Therefore, the conventional 
agnetic-recording medium controlled the crystal orientation of a ground layer, and this is realized by growing a 
agnetic film epitaxially. On the other hand, it was tended to check mediation of an oxide or a nitride this epitaxial 
owth possibility, and, as for the magnetic-recording medium which has a granular magnetic layer, crystal orientation 
ntrol of a magnetic layer was made difficult. 
005] 

roblem(s) to be Solved by the Invention] On the other hand, also in the magnetic-recording medium with a granular 
agnetic layer, it is shown in recent years that the crystal orientation of a magnetic layer is controllable by structure 
ntrol of a ground layer, for example, the collection of the 22nd Magnetics Society of Japan academic lecture outlines 
the lattice constant of a ground layer is controlled by;p469 (1998) and "the effect of the Cr-Mo ground layer in CoPt- 
02 medium" as a ground layer of a granular magnetic layer using the CrMo alloy to which the amount of Mo was 
anged — it is shown by things that low noise-ization is realizable Moreover, the collection of the 24th application 
agnetics meeting academic lecture outlines; it is shown by p21 (2000) and the "high coercive force medium which 
»es not need heating membrane formation" that low noise-ization is realizable by similarly forming Ru layer in the 
►ttorn of a granular layer. 

006] however, in the information processing field which shows development rapid in recent years, the present 
•ndition is that the improvement of the property which exceeds the degree of realization of the reduction in the noise 
the magnetic record medium by the above-mentioned technology it to be ** is called for 

007] Then, in advance of magnetic layer membrane formation, by forming two or more interlayers for structure 
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ntrol on a ground layer, structure control of still more precise magnetic crystal grain is performed, and let it be a 
;hnical problem to offer the magnetic-recording medium which realized further low noise-ization, its manufacture 
sthod, and the magnetic recording medium which has this magnetic-recording medium in this invention. 

308] ' . . _ 

leans for Solving the Problem] In order to solve the aforementioned technical problem, when mvention-in-this- 
plication persons experimented wholeheartedly and it inquired, it came to acquire the following knowledge. 
309] With the 1st non-magnetic metal interlayer which consists of at least one element in Ru, Re, and Os, and 
ntains oxygen between a nonmagnetic ground layer and a granular magnetic layer The 2nd non-magnetic metal 
erlayer who consists of a CoCr alloy containing at least one element in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, Ir, and 
by forming at least It became clear that raise in He of a magnetic-recording medium and low medium noise-ization 
j attained (the 1st composition). 

310] With moreover, the 1st non-magnetic metal interlayer who consists of a CoCr alloy which contains at least one 
;ment in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, Ir, and Pt between a nonmagnetic ground layer and a granular magnetic 
^er While consisting of at least one element in Ru, Re, and Os, the thing which attain raise in He of a magnetic- 
wording medium and low noise-ization and for which things can be carried out became clear also by forming the 2nd 
n-magnetic metal interlayer containing oxygen at least (the 2nd composition). 

311] Furthermore, in the 1st composition of the above, the crystal orientation of a magnetic layer can control by 
iking both the crystal structures of the ferromagnetic crystal grain in the 2nd non-magnetic metal interlayer and a 
anular magnetic layer into hexagonal-closest-packing maximum structure, and making misfit of the lattice constant 
th unit crystal lattice into less than 3% still more preferably. Here, the misfit of a lattice constant is misfit =100x (a2- 
) of a axial length / a2 the time of setting the lattice constant of the ferromagnetic crystal in a magnetic layer to a3 
d c3, and setting the 2nd non-magnetic metal interlay er's lattice constant to a2 and c2. (%) 
isfit =100x (c2-c3) of c axial length / c2 (%) 

defines, and when both are less than 3%, the greatest effect is acquired here. 

312] Moreover, in the 2nd composition of the above, the crystal orientation of a magnetic layer can control by 
iking both the 1st non-magnetic metal interlayer and the 2nd non-magnetic metal interlayer into hexagonal-closest- 
cking maximum structure, and making misfit of the lattice constant both unit crystal lattice into less than 3% still 
Dre preferably. When the 2nd non-magnetic metal interlayer's lattice constant is set to a2 and c2 and the 1st non- 
ignetic metal interlayer's lattice constant is set to al and cl with the misfit of a lattice constant here Misfit =100x 
1 -a2) of a axial length / al (%) 
isfit =100x (cl-c2) of c axial length / cl (%) 

defines, and when both are less than 3%, the greatest effect is acquired here. 

mbodiments of the Invention] (1st operation gestalt) The 1st desirable gestalt of this invention is explained hereafter, 
wing 1 is the cross section of the magnetic-recording medium of this invention. The magnetic-recording medium 
s the structure where the ground layer 2, non-magnetic metal interlayer 3of ** 1 st a, 2nd non-magnetic metal 
terlayer 4a, the granular magnetic layer 5, and the protective coat 6 were formed in order on the nonmagnetic base 1 , 
d the fluid' lubrication agent layer 7 is further formed on it. It is effective in order for using the substrate which 
oduced the resin of a polycarbonate, a polyolefine, or others by carrying out injection molding as a nonmagnetic base 
to produce a cheap magnetic-recording medium. As for a protective coat 6, for example, the thin film of "3nm - about 
inm of thickness which makes carbon a subject" is used. Moreover, the lubricant of for example, a perfluoro 
dyether system can be used for the fluid lubrication material layer 7. 

014] A magnetic layer 5 is the so-called "granular magnetic layer" which it becomes the crystal grain which has 
rromagnetism from the nonmagnetic grain boundary which surround it, and the nonmagnetic grain boundary 
scomes from a metaled oxide or a metaled nitride. Such structure is producible by forming membranes by reactive 
uttering in Ar gas which uses as a target the ferromagnetic metal containing the oxide which constitutes for example, 
nonmagnetic grain boundary, and contains oxygen by using to form membranes by sputtering, and a ferromagnetic 
etal as a target. 

015] Although especially the material that constitutes the crystal which has ferromagnetism is not restricted, a CoPt 
stem alloy can use it suitably. On the other hand, it is desirable especially in order for using the oxide of at least one 
sment in Cr, Co, Si, aluminum, Ti, Ta, Hf, and Zr as a material which constitutes a nonmagnetic grain boundary to 
rm stable granular structure. Especially the thickness of a magnetic layer is not restricted and the thickness for 
>taining head reproduction output sufficient at the time of record reproduction is needed. 

016] It is required to use the material which consists of at least one element in Ru, Re, and Os, and contains oxygen 
1st non-magnetic metal interlayer 3a. The crystal stacking tendency is preferably controlled by these elements' 
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iving stable hexagonal-closest-packing structure, and making oxygen contain, addition of oxygen carries out 
uttering of the target containing oxygen — or it can carry out by carrying out sputtering membrane formation in 
:ygen gas addition atmosphere etc. In addition, although especially the thickness of this 1st non-magnetic metal 
terlayer 3a is not restricted, lOnm - about 50nm is suitable for it. 

017] As 2nd non-magnetic metal interlayer 4a, it is necessary to use a ** CoCr alloy for at least one element in Nb, 
o, Ru, Rh, Pd, Ta, W, Re, Os, Ir, and Pt in order to acquire the effect of a request called a raise in He of a magnetic- 
cording medium, and the reduction in a noise. Each of these metals is adding into a CoCr alloy, and plays the role to 
hich the crystal-lattice constant is made to increase. 

018] Furthermore, the amount of alloying elements to a CoCr alloy can be adjusted, and the further effect can be 
quired by making misfit of the lattice constant of 2nd non-magnetic metal interlayer 4a, and the lattice constant of 
e ferromagnetic crystal grain in a magnetic layer 5 less than 3%. This is reducing the misfit of both lattice constant, 
id is for the ferromagnetic crystal grain in the magnetic layer 5 which grows on interlayer 4a to become easy to grow 
►itaxially. Although the thickness of this 2nd non-magnetic metal interlayer 4a is not restricted especially, either, 2nm 
ibout lOnm is used suitably. ^ 

019] Moreover, as a ground layer 2, alloys, such as Cr or CrMo, CrTi, and CrW, CrV, can be used. Under the present 
rcumstances, since it becomes easy to carry out orientation of the c axis of hexagonal-closest-packing structure 
rongly in a film surface as crystal orientation of 1st interlayer 3a formed on it when a crystal orientation side parallel 
the film surface of the ground layer of these is formed so that a field (200) or (21 1) a field may be that priority is 
ven, further raise in He of a magnetic-recording medium and low noise-ization are attained. 
020] The magnetic-recording medium shown in drawin g 1 explained above has many properties which were 
icellent even if it used the cheap plastics resin substrate, it is carrying this in a magnetic recording medium, and the 
anufacture of cheaper and highly efficient equipment of it is attained. 

021] (2nd operation gestalt) The 2nd desirable gestalt of this invention is explained hereafter. Drawing 2 is the cross 
ction of the magnetic-recording medium of this invention. The same sign was given to the same element as the 
>mponent in the magnetic-recording medium shown in drawin g 1 among drawing. 

022] The magnetic-recording medium of this 2nd composition has the structure where the ground layer 2, non- 
agnetic metal interlayer 3of ** 1st b, 2nd non-magnetic metal interlayer 4b, the granular magnetic layer 5, and the 
otective coat 6 were formed in order on the nonmagnetic base 1 , and the fluid lubrication agent layer 7 is further 
rmed on it. It is effective in order for using the substrate which produced the resin of a polycarbonate, a polyolefine, 
others by carrying out injection molding as a nonmagnetic base 1 to produce a cheap magnetic-recording medium, 
s for a protective coat 6, for example, the thin film of "3nm - about lOnm of thickness which makes carbon a subject" 
used. Moreover, the lubricant of for example, a perfluoro polyether system can be used for the fluid lubrication agent 
yer 7. 

023] A magnetic layer 5 is the so-called "granular magnetic layer" which it becomes the crystal grain which has 
rromagnetism from the nonmagnetic grain boundary which surround it, and the nonmagnetic grain boundary 
;comes from a metaled oxide or a metaled nitride. Such structure is producible by forming membranes by reactive 
►uttering in Ar gas which uses as a target the ferromagnetic metal containing the oxide which constitutes for example, 
nonmagnetic grain boundary, and contains oxygen by using to form membranes by sputtering, and a ferromagnetic 
etal as a target. 

•024] Although especially the material that constitutes the crystal which has ferromagnetism is not restricted, a CoPt 
^stern alloy can use it suitably. On the other hand, it is desirable especially in order for using the oxide of at least one 
ement in Cr, Co, Si, aluminum, Ti, Ta, Hf, and Zr as a material which constitutes a nonmagnetic grain boundary to 
■rm stable granular structure. Especially the thickness of a magnetic layer 5 is not restricted and the thickness for 
staining head reproduction output sufficient at the time of record reproduction is needed. 

i025] It is necessary to use the CoCr alloy containing at least one element in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, Ir, 
id Pt as 1st non-magnetic metal interlayer 3b in order to acquire the effect of a request called a raise in He of a 
agnetic-recording medium, and the reduction in a noise. Each of these metals is adding into a CoCr alloy, and plays 
e role to which the crystal-lattice constant is made to increase. 

)026] Furthermore, the amount of alloying elements to a CoCr alloy can be adjusted, and the further effect can be 
squired by making misfit of the lattice constant of 1st non-magnetic metal interlayer 3b, and the lattice constant of 
id non-magnetic metal interlayer 4b less than 3%. This is reducing the misfit of both lattice constant, and is for the 
Tromagnetic crystal grain in the magnetic layer 5 which grows on 2nd non-magnetic metal interlayer 4b to become 
isy to grow epitaxially. Although especially the thickness of this 1 st non-magnetic metal interlayer 3b is not 
stricted, 2nm - about 1 Onm is used suitably. 

)027] It is required to use the material which consists of at least one element in Ru, Re, and Os, and contains oxygen 
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2nd non-magnetic metal interlayer 4b. The crystal stacking tendency can control these elements preferably by 
ving stable hexagonal-closest-packing structure, and making oxygen contain, addition of oxygen carries out 
uttering of the target containing oxygen — or it can carry out by carrying out sputtering membrane formation in 
:ygen gas addition atmosphere etc. In addition, although the thickness of this 2nd non-magnetic metal interlayer 4b is 
>t restricted especially, either, lOnm - about 50nm is suitable. 

028] Moreover, as a ground layer 2, alloys, such as Cr or CrMo, CrTi, and CrW, CrV, can be used. Under the present 
rcumstances, since it becomes easy to carry out orientation of the c axis of hexagonal-closest-packing structure 
ongly in a film surface as crystal orientation of 1st interlayer 3b formed on it when a crystal orientation side parallel 
the film surface of the ground layer of these is formed so that a field (200) or (21 1) a field may be that priority is 
ven, further raise in He of a magnetic-recording medium and low noise-ization are attained. 
029] It has many properties which were excellent even if it used the cheap plastics resin substrate, and the 
anufacture of cheaper and highly efficient equipment also of the magnetic-recording medium shown in drawing 2 
plained above is attained by carrying this in a magnetic recording medium. 
030] 

xample] The example of this invention is described below. 

03 1] (Example 1) Using the polycarbonate substrate by which injection molding was carried out to the 3.5 inch disk 
nfiguration as a nonmagnetic base, this was introduced in the after [ washing ] sputtering system, and 1 5nm of 
ound layers which consist of Cr-20at%Mo under Ar gas pressure 5mTorr was formed. Then, the 20nm of the 1st 
terlayer was formed in Ar by using Ru as a target under mixed-gas lOmTorr which added 3% of oxygen gas. further - 
ucceedingly — the 2nd nonmagnetic interlayer of various composition — the bottom of Ar gas pressure SmTorr — 
im — forming — further — Si02 — ten-mol% — 20nm of granular magnetic layers was formed under Ar gas pressure 
nTorr by RF spatter using Co78CrlOPtl2 added target Then, after carrying out the laminating of the 5nm of the 
rbon protective layers, it took out out of the vacuum, 1 .5nm of liquid lubricant was applied after that, and the 
agnetic-recording medium of composition as shown in d rawing 1 was produced. In addition, substrate heating before 
smbrane formation is omitted. The medium produced like the above-mentioned example was also prepared as an 
ample of comparison except [ all ] not forming the 2nd nonmagnetic interlayer for comparison. 
032] The size (an X diffraction determines) of the misfit of a lattice constant with the magnetic layer crystal to each 
inmagnetic interlay er ? s composition, the value (it measures with the oscillating sample type magnetometer VSM) of 
ercive force He and the reproduction output of the isolated reproduction wave measured with the spin stand circuit 
ster using the GMR head, and the value change of the opposite signal to noise ratio SNR measured in track- 
cording-density 270kFCl were shown in Table 1. 
033] 
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034] Notes: The misfit value showed only what has a large value among an a-axis and c axis. 
035] It turns out that outstanding He and outstanding SNR are obtained, so that the misfit of that He and SNR 
iprove greatly by the 2nd interlayer's formation and a lattice constant with a magnetic layer crystal is smaller than 
ible 1 . In the example, although the misfit of a lattice constant is less than 3.8%, in order to obtain He of 3000 or 
ore Oes and SNR 20dB or more which are overly demanded at the time of high-density record, the misfit of a lattice 
>nstant needs to be less than 3%. 

036] (Example 2) Using the polycarbonate substrate by which injection molding was carried out to the 3.5 inch disk 
^figuration as a nonmagnetic base, this was introduced in the after [ washing ] sputtering system, and 1 5nm of 
ound layers which consist of Cr-20at%Mo under Ar gas pressure 5mTorr was formed. Then, 5nm of 1st non- 
agnetic metal interlayer of various composition was formed under Ar gas pressure SmTorr. furthermore, the bottom 
•mixed-gas lOmTorr which added 3% of oxygen gas to Ar after that — Ru — a target — carrying out — the 20nm of 
e 2nd interlayer — forming — further — Si02 - ten-mol% — 20nm of granular magnetic layers was formed under Ar 
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s pressure 3mTorr by RF spatter using Co78CrlOPtl2 added target Then, after carrying out the laminating of the 
m of the carbon protective layers, it took out out of the vacuum, 1.5nm of liquid lubricant was applied after that, and 
5 magnetic-recording medium of composition as shown in drawing 2 was produced. In addition, substrate heating 
fore membrane formation is omitted. The medium produced like the above-mentioned example was also prepared as 
example of comparison except [ all ] not forming the 1st nonmagnetic interlayer for comparison. 
037] The reproduction output of the isolated reproduction wave measured with the spin stand circuit tester to Table 2 
ing the size (an X diffraction determines) of the misfit of the lattice constant with the 2nd non-magnetic metal 
terlayer to the 1st non-magnetic metal interlayer's composition, the value (it measures with the oscillating sample 
pe magnetometer VSM) of coercive force He, and the GMR head, track recording density The value change of the 
►posite signal to noise ratio SNR measured in 270kFCl was shown. 
038] 
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5i co*raja*a/£ 
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(%) 


SNR 
(d B) 
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2 0. 3 




5 0 


3 5 


Ru/1 5 


3 . 6 


2 7 8 0 


19.0 
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3 0 0 0 


19.9 




5 0 


4 4 


Pt/6 


4. 3 


2 7 0 0 


17.2 


tffiffll 5 


5 0 


3 8 


Pt/12 


0. 4 
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2 2 0 0 


16.0 


mm 2 
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N. A. 


2 0 3 0 


15.3 



039] Notes: The misfit value showed only what has a large value among an a-axis and c axis. 
040] It turns out that outstanding He and outstanding SNR are obtained, so that the misfit of that He and SNR 
iprove greatly by the 1st interlay er's formation and a lattice constant with the 2nd interlayer is smaller than Table 2. 
the example, although the misfit of a lattice constant is less than 4.3%, in order to obtain He of 3000 or more Oes 
id SNR 20dB or more which are overly demanded at the time of high-density record, the misfit of a lattice constant 
;eds to be less than 3%. 
041] 

Tfect of the Invention] As stated above, according to the 1st composition of this invention, between a nonmagnetic 
ound layer and a granular magnetic layer With the 1st non-magnetic metal interlayer which consists of at least one 
sment in Ru, Re, and Os, and contains oxygen The 2nd non-magnetic metal interlayer who consists of a CoCr alloy 
.ntaining at least one element in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, Lr, and Pt by forming at least The crystal 
icking tendency of a magnetic layer is controlled preferably, and raise in He of a magnetic-recording medium and 
w noise-ization can be realized. 

042] Furthermore, since the ferromagnetic crystal grain which grows on an interlayer becomes easy to grow 
dtaxially, the crystal orientation of a magnetic layer can control by making both the crystal structures of the 
rromagnetic crystal grain in the 2nd non-magnetic metal interlayer and a granular magnetic layer into hexagonal- 
osest-packing structure, and making misfit of the lattice constant both unit crystal lattice into less than 3% still more 
eferably. 

043] In using this nonmagnetic interlayer, it is having many properties which were excellent even if it becomes 
inecessary to have performed substrate heating and used the cheap plastics resin substrate besides conventional 
uminum and a conventional glass substrate, in case the magnetic-recording medium's formed the magnetic-recording 
edium of this invention, since high Hc f s was obtained easily, and carrying this in a magnetic recording medium, and 
anufacture of cheaper and highly efficient equipment is attained. 

i044] According to the 2nd composition of this invention, moreover, between a nonmagnetic ground layer and a 
anular magnetic layer With the 1st non-magnetic metal interlayer who consists of a CoCr alloy containing at least 
le element in Nb, Mo, Ru, Rh, Pd, Ta, W, Re, Os, Lr, and Pt It consists of at least one element in Ru, Re, and Os, and 
e crystal stacking tendency of a magnetic layer is preferably controlled by forming the 2nd non-magnetic metal 
terlayer containing oxygen at least, and raise in He of a magnetic-recording medium and low noise-ization can be 
alized by it. 

1045] Furthermore, since the ferromagnetic crystal grain which grows on the interlayer becomes easy to grow 
ntaxially through the 2nd non-magnetic metal interlayer's orientation control, the crystal orientation of a magnetic 
yer can control by making both the crystal structures of the 1 st non-magnetic metal interlayer and the 2nd non- 
agnetic metal interlayer into hexagonal-closest-packing structure, and making misfit of the lattice constant both unit 
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/stal lattice into less than 3% still more preferably. 

)46] It has many properties which were excellent even if it becomes unnecessary to have performed substrate heating 
d used the cheap plastics resin substrate by using this non-magnetic metal interlayer besides conventional aluminum 
d a conventional glass substrate in forming the medium of this invention since high He was easily obtained in the 
ignetic-recording medium, and it is carrying this in a magnetic recording medium, and manufacture of cheaper and 
;hly efficient equipment is attained. 
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NOTICES * 

pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

rhis document has been translated by computer. So the translation may not reflect the original precisely. 
:*** shows the word which can not be translated, 
n the drawings, any words are not translated. 
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